(19) 0*H4$ffJt(JP) 



( A ) (11>»WHM4**»* 

8-505960 

(43) 0 ^8^. (1996) 6^ 25 0 



(51) Int. CI. 6 

G0 2F 1/313 



warn jfftmmm^ f i 

7625- 2 K 



O 
A*. 



O" 



(42 01) 



(21)WH#^ 


#H¥6-517163 


(71) tBiA 


-Y T" y ^ • 


y * - J>=i — 


(86) (22) mms 


^6^(1994)1^ 18 0 










¥1*7^(1995)7^20 0 




7^ y 


v 95161 # y ^^-/u^r 




PCT/US94/00665 










W094/ 17432 




1885 




(87) HKt&M 0 


^6^(1994)8^4 0 


<72)»9J# 








V 08/006, 889 




y #£*b 


. 95035 # y :7*/U^T 


(32)ffi$fc0 


1993^1^210 








(33)«3ttt^KH 


*[1 (US) 




978 




(81)»*BI 


EP (AT, BE, CH, DE, 


(74)'ftaA 






DK, ES, FR, 


GB, GR, IE, IT, LU, M 








C, NL, PT, SE) , J P 









(54) l&m<D&m «*H:&&Six4^**^>f 



(57) [£*>] 

Wffl«S^Ji<D©^{C^SLTX*7T-f A* (2 7) *>S 

wa^r-f/t (28) ^©^^#©3&££<w»ts> 

*fifT*5. ^e«A*7r-f /t (2 7) iSfigtf 
lt&n&3lli5DGRIN^>X (2 1) IlOttI 
tfr<S^ (2 2) t. «fi-fcJV (2 0) ^2 01I 
flrflittT (2 4) iBA7r^A (2 8) fcnatttt 
6nfc«20GRINU>X (2 5) fcSWT*. SSI 

(22) i5<ktfsg2 (2 4) ©^e^orafcteg^tts 
n. *^wfflig?ic»iK$nft:fat«ir^ (20) ». «<r 




24 



-59 



(2) ^¥8-50 5 9 6 0 

gr i Nfab(DMmytms-%-*2^<DM?t*- K^»j-rs £ 5ia?ij£*u £<b 

SijfE^l(7)GR I Nl/VX^^(D^$ttfc^fi^^^»I^^^*j-b^ 

Bi-efc o ^^osfrfBm i <Dm^(^mm^^h^^hn±n&t£i-f-rfrix^^ 

?lJ£*L5fl2<Z>GR I N^Xh 

sfria^i*3j:tj ? m2co{s^:T-r H i^sa^$tL, Hufa^J«T-(-^$nr. stria 
ftjM^±oiiufam^a&^ bTttTiEfg 2 oM^^fttrfa^^i^^^oxftuiam 

4 . tufa* * * T J y 3 fcfBtt<Z>3fc^S<, 

6 . mmmmt^-n 2 ooti^f — ^^flgteitrfafpi 1 wi^fc^-^itufa 



(3) ftm¥-8-5 0 5 9 6 0 

I N 

3t*i^ft5ii (Dmrnm^^mv^^^myt^b^mx., mmm 1 co<i^t- 

Huf2Jg 1 <DGR I N U^X^^<D^$nfc^fs^BulSSill^^M'e 



(4) #S¥8-5 0 5 9 6 0 

1 2 . 2 KDym*m u -^^tttuia^ 1 ^fUTt^ittj 

fEftttl^ibiitjfEfi 2 ^Mft^OiiiffEftiiMii^ft;^^ 

\zttfclsX&<9 . flil^O^fiHfjfB^l ^^^<^Buta^$*^^SufE^2^M^ 

14. ftuiE^JHr/WiS:* tfr^v? , fS^JS 1 2 fcHEtt<Z>3te^3£ 
1 5 . SufE* tfr^v? WiMite%imm&XtbZ> . ft*^ 1 4 CLfEifec^«l 

go 

1 6 . fufE^JIir/Wi^T- 5/ ^ f B a H 1 2 ^fEtt^^^g 

o 

17. SufEfS 1 <7)M^<Z)BlIlE3feW^ i bSufEm2(7)M^(DMfB^$ft^lR]^^o 
X (Dwintt^m -^-oiHlteoifiHtilE 

3ftJS 1 1 lctm<D%:^mWo 

18. Hfj|E^^^i6bnfc^^«9 0^T-fc"5, J: 9 SufE^ff 

1 9 . ffjfE^tfUr/Wix tt^Hy? If 1 7 ^fEtt^Tfe^ 

2 0. fufE* ^ 5/^W B «5^m'l4TfeS, SftjfcJSl 9 t'fEite<7>^£! 

ffi. 



(5) 0 5 9 6 0 

o 



(6) 8-505960 

x-Mc^sttSlMX, mML&£X*mm(D=ix h%mtbTtctbK^ ?£7T4s<-£tc 
giJ<D0iJt LT, mftt^W^^Bfey^-^^ (LiNbOs) , £fcf* 



(7) #S¥8-5 0 5 9 6 0 

i±, m^Km^X^^f y<7~? h V v 9 x^.fztex4 y^TU^f^wmir^^t 
&X$Z 0 l^L&^ib, -(D^^^CD^^y^ 

(o^mte&te, ^ftfcA&-tzytm-s=r(Dm%:izmmx&io , m±3 d &<Dm a« 

* rc fillip fci^-r 5 <z> -efc 5 o 

m*bi±^frj£frbfttcftmtcii-Tfrx\,^ft$h&#-rz> 0 ^2©GR I N^y 

o 



(8) 8-505960 

i.xm2(Dm 

So 

El 4 Ate, Mt;^tyic$nfci:t©, y^(c*3tt§mi*3j:^2 
OM^^b^^±:/U^^UT^5fe^m^-0--^k$nfc^<D h >'>' 
EI5 Ate, El 2« H li^<7>IE®El-e£>9 , H5Bfi, HI 5 A^4Btt S^aei? 

/i^Wr®E]-e&5o 
in i te, ^^^^fe^^T-f ^i^-r y**^ y^^m^-rmmmxh^> 0 xt> 

5feM^ H %v' J r y?^4 yfUfcitSAl^^Iiii, ^ l *5 £t>*H 2 OGR I 
nu-^xi i4oJ:t>*i 5 (D^n^fi t s t ZiaZT-ty-J*? t ■bmttiZ'm l <r> 

flgft^l 2*5ct^2CD{i7feT-l 4h ^l*5j:t>^2 60il3fe^-l 2%>£Zfl 4 



(9) 0 5 9 6 0 

W$ixT*3»9 r^^^nfc^r-r y ^ (an improved optical isolator) j 

O^tilCO^A^^^n-CV^^^a^WitS^M^mO 7/7 8 6, 4 3 4 
yflt A^77-f^2 7iia 

77^{/<2 8 ^MiS-r?>m2 0GR I Nlx>-X2 5 fc, ^ 1 ©«E^tt©*©*f« 
3t^22h Iit/1^2 0^ 1 2 2 4 i 1 6 0 OS 

3feT-2 2, 2 4*5j:t^ir/V2 OlifltDj:^ 2(DGR I NWVX2 l*3«tU«2 

31 1 <Z>Mft^ 2 2 t^^lT'A53fciil±^ C^T-Jfl 2 (DM^ 2 4&liiX 

— JftWfcl^oT, A*77-f/<2 7£>*bOft#{f^ii£{gU£-<Dl k'yfGR 

, i&{gl 4 #<Z> 1 k°-7ft^5l2©GR I N UlsX 2 5 «£oTmjl*P£ 

0^2 2*Sj:t)*2 4<0%M<Dmmt£&mz.X.'*Xs ^^y^t±A*i-*3fe^ 



(10) HS?8-5 05 9 6 0 

60 ^2COil^2 4 CDftfiljte. ^lC0iS^2 2cD^f6/5^9 0^lHj^$tL5 

^CD^;|4{i^l coM3fe^2 2cD^f:lft^^4 5 <b *>K:fc «9 , 
t;P2 Ofi3t(a^-t/^2 0 SriioT^ibi-SBStc 1 8 0£<p{fc*giij£asfc3 £ 

y?-<DWlfl?i** 0 4 A*3«fctfll]4 Bld^tLSo 121 4 A 
-A 4 0^io1t@JfM^2 HC^fc«9 x 2ocoM^- K^^*J$^^o 

^(i^lOM^2 1 co/c^tdS^crj^^^oTM^^^, ^^{^^^ 
2 cT^JStfHI^ 2 4{«c7>^W^^i ^){g^2 10^$4(C*J-UT9 Of 

%^2 4 cornet mm\^ j*<oM%Mi*m 2 amit* 24 <d 

C0{1^2 4S:WTV^<ffi > 3tj»*3«tTJ J Sffi , *il&f±x Alt tf — A 4 
OCWt^S. i20GRINUVX25 (El 2 #&) tt % ^JfftcHSV^Afc 



(11) 1$f¥8-505 96 0 

•Mcfto K«r«;t«5 2ocD^(c^-fij-r6o ^ir/U2 0#;*- incite 
1 COG R I l75^C07cCD^IfjCO^^M(B]$^^o 

^/y = y^-^^UTK gr I N^>-X{'^i-§Att^^oi^v^^^j: 
<9 , tf — A J: tffif e A (DMJj(D ft tb(D Z tl h tfVh $ V Nfilfa £ tifc^ m 8 
it. i^V^S££C3 0 izbx-&^ 0. 6° <DUfafiJ£8 T&J^S 0 d Bco^ 

-So HI 2 M^Ufccfc 5 ^ 1 <7)GR I Nl^^X2 1 ^fp]V^ciryl'2 OO^ffifi 

5B(Wet/W2 OCO^tCjolt^iB^^^-To HI 5 A\^U— h 5 0 
tfj^Ufcir/V2 0 60IE®lll-efc5 o ^^coM^5 7 {^alW^^-a tfir^co^^ 
^^^-fo ^co-tr/PcofjUJffill];^ i5Btfc"3, mteHI 5 A<D&M 5 B - 5 B 

ir/1^2 Otetf^T/l— h 5 0*5J:t>*5 1 ^LT*^, f(7)#^tt^|lfil 



(12) O 5 9 6 0 

5o 15 4*3 it* 5 5 fdttJif y >T 5 K&ffl^Tfc «fcV\, 7 is— h 5 0*3 it* 5 1 

(Warrington, Iowa) O/J? y oc • > = — 7$ 1/4 7 1 5/ K (- 

Polysciences, Inc. ) ft* t> <o\g& 1 5 . 8 tf m©k'-X^ iNWi: LT 

7—. */hy, ^y t°ix> s *5j:r5#y h sg 1 * fcw 

v camft) -cBifls^nyt^^^s; ij-5 6 £tf?y-e-ji5 4*=j;t>*5 
5 (/i&t;i:^i/- h 5 o**«fci*5 1) id^-rso 

fMfttilH 1 5 8*3«tt>'5 9±©{|fi\ ir/U2 O^J^$tL^l«3^/ci6{-. = — 

ftfiJ^T- 5 8 *5 J:ut 5 9 0>— jfr&MMUfclcgKR, fc i jtrijfcfll U » t> wftlHW 

zmmn. i 9 9 o^4Mfrb5M\c*fc<Dm%Aiz£<>x±mm^&m (Na 



(13) 1*i¥8-5 0 5 9 60 

tional Aeronautics and Space Administration) (Cfiitfci &fcfc.?¥:M$kFft I^zK— 
hNo. NASIO — 1 1 5 50 iZ-ftbtl&tZZ) 0 o r<DU/Jf— M± N Hi \ZL7jk 

a^fi^-v^-r ^MjJ: "9 k&J;^ 100 ofg(7>i* £ riiJf 
£5£i^5 r ^3gJL$;ft/rv^ 0 rfribw^mt^Mte^fc, J^fg^Lt 

±m(D^t^4 v^xmmm,vm&-t;i'te, $i«^22©» r 
Jr?\ ftMicfozftmx^vmmtffeMibmmvxioV) x i^2 2©w r 

A^*5it>*fcii^^T-l'^2 7*5j:t>*2 8, f l^J;t>'l2©GR I N 1/>X 2 
l^oj;TJ«2 5, mi*5 = tT>*^2<Z)M^2 2 *5 J: 2 4 OgB?(l*5 J; tffl|^<7>P«B 

7 8 6, 4 3 4 £*Vfc^ 0 

o 3?— COMftT- 2 2 x 3fc 2 Wffi^frf- 2 5 x :fc3 2 0 (£>tt&jg#H::gE^lJ$it: 



(14) !RfS?¥8- 5 0 5 9 6 0 

mm&o—mn. r-rtiymmm^!t^-r^^2 0^mir^ o mmm^-co 
t^mxh^ 0 

mw-fz> 0 m^/^^ri^^^tix^^t^xhs -f^xnyttfmmznxi^ 

o i: # {cSBB^J-T 5 £ £ Id J: o -CJSffc $ *vf#5 0 

£*_hte, *ftW<D&&L\,^mMM<n^te$LWXibZ>7!>s^ m*ftftWM. » 

tiz£vmi^<j&m^ffcxfo&t\,^ zb&wbfr?£te-rx$>z> 0 ufc^o-c, 
±<Dumitm^m^^m^(Dmm^iir^m^tmm^x^xm.^ti^^m 



(15) 



0 5 9 6 0 



[0 1] 



17-, 



12- 



■14 





(TT> 




\ 



v, 5 



-IB 



10 



y 



FIG. 1 

(PRIOR ART) 




[BBS] 



(16) 



5 0 5 9 6 0 




(17) 



#g^P8- 5 0 5 9 6 0 



[124 A] 




FIG. 4A 

[m 4 b ] 




(18) 



«F*¥8 — 5 0 5 9 6 0 



[15 A] 



[0 5 B] 




FIG. 5B 



(19) 



flr* 5 ? 8-505960 



INTERNATIONAL SEARCH RESPOR1* 



International application No, 
PCTVUS94/00665 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC<5) :G02B*6V32 

US CL :3W/14 
According to International Patera Classification (IPC) or to both naiii 



national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 385/34. 31, 33; 359/63, 313. 350, 332, 335, 362, 3o\ 37, 39, 41, 42 



Documentation searched other than minimum documentation to the extent that such documents arc included m the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms J ted) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citatio n of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 5,163,107 (GARR1SS) 10 November 1992. See the 
entire document. 

US, A, 5,071 ,232 {KATO, et al) 10 December 1991. See 
the entire document. 

US. A, 4,393,890 (LUTES) 1 6 January 1 990. Seethe entire 
document. 

US, A, 4,842,360 (CARO et al) 27 June 1989. See the 
entire document. 

US, A, 4,239,329 (MATSUMOTO) 16 December 1980. See 
the entire document. 



1-21 
1-21 
1-21 
1-21 
1-21 



fx] Further documents arc listed in the continuation of Box C. Q Sea patent family annex. 




afjoatiaj filtzap f |sa taanty 



of fee an waica m act coaattcrcd 



dale uU AC* m CMaffiftwift thoaypli— ti e p btt *rtW to MwlMteai d 
pi inciptc or nooty v 



d on ot after As aaenmboae) fiiau date 



docuBcai wtecb tmy tiro* d«uba ob priotiry ciaanfr) or which a 
coed to «taalkta fee pubttcaaoa aaac of aamfaor obuaoa or ocfeor 
cpaciai mum <ti apoctfisd) 

dootBcm refcmni to an ormJ ebttJonim. aoo. oxfaibicoa or ottmr 

daafinaw pufctiabed priw to Am a 
the phoftty <3H& ctmrred 



akea alone 



i to icrtohra aa iavaosarv* atsp 



doo waaaaa «F pawttmWr aalevaaoR; th» -i-Si-«>J tnvaotkm 
cooMtcred to aaroffe an iovczknve mep trace tfco 
HT"****"*** vtato&oor aamr otker such document!, auct 
facta* obviouo a> • penoe akiliad ca tha art 



Date of the actual completion of the international search 
15 APRIL 1994 



Date of mailing of the international search report 

7 5 m m 



Name and mailing address of the ISAAJS 
CommistioaeT of Patents and TtaeemarkJ 
Box PCT 

WariuagtM. D.C. 20231 
Facsimile Ho. NOT APPLICABLE 



Authorized officer 
ROBERT E. WISE 



Tele 



ctcphonc No. fM3) 30ft-4BBO 



Form PCT/1S A/210 (second sheettfJuly 1992)» 



(20) 



1#S¥8- 5 0 5 9 6 0 



INTERNATIONAL SEARCH REPORT 



International application Ho. 

PCT7US94/00665 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document* with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 4,398.791 (DORSEY) 16 August 1983. See the entire 
document. 



1-21 



Form PCT/ISAy2lO (continuation of second sheet) (July 2992)* 



